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3APASKEHH0CTB H EJI0K00EPA30BAHHE 
B 3ABHCHM0CTH OT KOJIHHECTBA nonABIIIHX B EJIOX 

MHKPOEOB WMEI 

B. A. EnSHKOBa h A. H. AjieKceeB 

CpeAHea3HaTCKHH HayHHO-nccjieAOBaTejibCKHH npoTHBony mhlih hhcthtyt, AjiMa-ATa, 
h U,eHTpajiBHbin HayHHO-uccjieAOBaTejibCKHH hhcthtyt Ae3HH$eKn;HH h a® 3HHceKn;HH 

MnH3ApaBa CCCP, MocKBa 

B pa6oTe BnepBtie c^ejiaHa nontiTKa CBH3aTb nacTOTy 6jioKHpoBaHHH KHineHHHKa 6 jiox 
c KOjiinecTBOM nonaBinnx b Hero mhkpo6ob nyMH. IIpHMeHeH mctoa hhahbhay ajibHoro 
303HpoBaHHoro KopMjieHHH 6 jiox onpe,n;ejieHHOH KOHAeHTpaiuieH mhkpo6ob nyMH. fljin 
o6pa30BaHHH 6jioKa y Xenopsylla cheopis Heo6xoAHMo npoHHKHOBeHHe b ee KHineHHHK 
He MeHee 60 000 mhkpo6ob BHpyjieHTHoro nuaMMa nyMHoro MHKpoSa. Han6ojiee nacTO 
6 jiok B03HHKaji npH 3apa>KeHHH 6 jioxh cpeAHHMH ,n;o3aMH — ot 60 000 ao 100 000 mhkpo6ob. 
Cym;ecTBOBaHHe CTporo onpeAeJieHHoro onTHMajibHoro ajih napa3HTa cooTHomeHHH nncjia 
nepBHHHO npoHHKaioni;Hx oco6efi c hx hocji e Ay ioiahm pa3BHTHeM b xo3HHHe HBjraeTCH, 
HO-BHAHMOMy, o6ni;eH 3aKOHOMepHOCTbIO A^H Hapa3HTO-X03HHHHHX OTHOlneHHH. 

EjioKnpoBaHHe MHKpo6aMH nyMLi KHineHHHKa 6jiox onpeAejineT pea- 
jiH3au;Hio ocHOBHoro MexaHH3Ma nepeAaun B036yAHTejm. YcTaHOBJieHO, hto 
Aojih 6jioKnpoBaHHLix 6jiox, cnoco6HLix nepeAaTb B036yAHTejm uyMbi, 3aBH- 
cht ot BHAa HacenoMLix (Eskey a. Haas, 1940; QjieroHTOBa, 1951; Ejikhh 
H EMeJIbHHOBa, 1962, H A?-)? ^aCTOTbl nOBTOpHbIX KpOBOCOCaHHH 6jiox (Eh- 
6nKOBa h CaxapoBa, 1956), TeMnepaTypbi, npn kotpoh >KHByT 3apa>KeHHbie 
6jioxh (EnSnKOBa h CaxapoBa, 1956; En6HKOBa h ap*, 1963; IIlBapii; h AP-> 
1961; Ejikhh h EMejibHHOBa, 1962; Kartman a. oth., 1959) h, HaKOHeu;, ot 
HHT eHCHBHOCTH 3apa>KeHHH 6 jiox. O nocjieAHeM aBTopbi oSbiuho cyAHJiH 
no AOJie 3apa3HBiHHxcH 6jiox (BbrmcjmeMOH b npoijeHTax k uncjiy Bcex hc- 
cjieAOBaHHbix) h uncjiy mhkpo6ob, npoHHKiHHx b Sjioxy npn nHTaHHH Ha 
6oJIbHOM HyMOH >KHBOTHOM. 

OAHano MeTOAHKa onpeAeJieHHH uncjia mhkpoSob, nonaBiHHx b 6jiox npn 
3apa>KeHHH, bo Bcex cjiyuanx (Douglas a. Wheeler, 1943; KapTMaH h aP-, 
1956) cocTOHJia H3 BbiHHCJieHHH cpeAHero uncjia rjih . rpynnbi nocMeprao hc- 
cjieAOBaHHbix 6jiox b Hauajie onbiTa, npnueM 3to cpeAHee MexamiuecKH nepe- 
HOCHJIOCb Ha OCTaJIbHLie >KHBbie 3K3eMnJIHpbI 6JIOX, HaA KOTOpLIMH npOAOJI- 
>KajiH Ha6jiiOAeHHH. Ha caMOM AeJie xoporno H3BecTHO, uto Aa>Ke npn oaho- 

BpeMeHHOM HHTaHHH Ha SoJIbHOM UyMOH 2KHBOTHOM B OAHOH H TOH >Ke napTHH 
6 jiox Ha6jiK>AaeTCH 3aMeTHan pa3HHii;a b KOJinuecTBe 3arJioueHHbix mhkpo6ob 
pa3HHMH ocoShmh, a HHbie 3K3eMnjmpbi BOo6in;e hx He HMeiOT. 

KpoMe Toro, 3KcnepHMeHTaTopa, peiHHBHiero blihchhtb 3 aBHCHMOCTb 
6jioKoo6pa30BaHHH ot KOJiHuecTBa MHKpo6oB, CHauajia nonaBiunx b opraHH3M 
6 jioxh, HHTepecyeT hhcjio hx b Ka>KAOH oco6h HacenoMoro h onpeAeJieuHoe 
He nocMepTHbiM, a npn>KH3HeHHbiM HccjieAOBaHHeM. 

H36e>KaTb yKa3aHHbie HeAOCTaTKH mctoahkh oKa3ajiocb B03MO>KHbiM npn 
Hcnojib30BaHHH 3apa>neHHH 6jiox Ha annapaTe AoanpoBaHHoro ncKyccTBeH- 
Horo KopMjieHHH, onncaHHoro HaMH paHee (AjieKceeB h a p., 1967). npn 
3TOM yAaJIOCb He TOJIbKO BbIHBHTb KOJIHHeCTBeHHyiO CBH3b HaCTOTbl 6jioko- 
o6pa30BaHHH 6JIOX C A030H MHKpo6oB, HO H yCTaHOBHTb MHHHMaJIbHOe HHCJIO 
mhkpo6ob, Heo6xoAHMbix rjih . B03HHKHOBeHHH ero b 3apa>KeHHOH 6jioxe. 
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METOAHKA PAEOTBI 


PaSoTa npoBe^eHa c BnpyjieHTHBiM niTaMMOM Pasteurella pestis N° 161 
h SjioxaMH Xenopsylla cheopis npn TeMnepaType 20—22° h 90—95% BJia>K- 
hocth. B ontiTe Sbijih 6jioxh, BLiiuio^HBinnecH H3 kokohob 3 a 1—11 cyTOK ao 
3apa>neHHH h OTJiHHaBimiecH no CTeneHH rojiOAaHHH. 

rojiOAHLiMH 6jioxaMH cnmajiH Tex, KOTopLix #0 3apa>Kaioiii;ero KopMjieHHH 
Ha annapaie He kopmhjih; npHcacLiBaBHiHMHCH cwrajm Tex, kotopbix noA- 
ca>KHBajm Ha 6ejiyio mbihib h KOTopyio ohh tojibko nBnajmcB kojiotb. H, Ha- 
KOHen;, hhbhihmh CHHTajra TaKnx, KOTopBie nacTHHHO BcacBiBajm kpobb Sejion 
mbihih nepeA 3apa>KeHHeM MHKpo6aMH nyMBi Ha annapaie. Bcero noA HaSjno- 
AeHneM 6 bijio 122 3apa>neHHBie 6 jioxh, b kotopbix BBeAOHO ot 100 ao 1 200 000 
KJieTOK nyMHoro MHKpoSa. Ka^KAyio H3 hhx nocjie 3apa>KeHHH Aep>Kajm 
b HHAHBHAyajiBHOH npoSnpKe h noAcanmBajiH aJI# mrraHHH Ha 3AopoBBix 
SejiBix MBimefi nepe3 na>KAi»ie A®a ahh. Cpa3y nocjie B03HHKHOBeHHH SjioKa 
npeA>KejiyAKa hjih nocjie CMepTH Kanmyio 6jioxy nccjieAOBajiH noceBOM Ha 
arap c AOCHTHKpaTHBiMH pa3BeA6HHHMH coAep>KHMoro 6 jioxh b SyjiBOHe 
XoTTHHrepa ao 10 “ 6 . C SjiaroAapHOCTBio OTMenaeM ynacrae b pa6oie no hc- 
cjieAOBaHHio h 3apa>KeHHio 6 jiox H. M. XpycpejieBCKOH. 

nOJIYHEHHBIE PE3YJIBTATBI 

B TaSji. 1 npHBeAeHBi pe3yjiBTaTBi o6Hapy>KeHHH 6jiOKnpoBaHHBix h 
3apa>neHHBix b hhth rpynnax 6jiox, oumnaBHinxcn KOJinnecTBOM norjiomeH- 
hbix mhkpoShbix KJieTOK. HanSojiee BBiAejineTcn no nacTOMy SjiOKHpoBaHHio 
h bbicokoh 3apa>KeHHOCTH rpynna 6jiox, nojiyHHBHmx cpeAHne A03BI MHKpo- 
6ob: ot 50 000 ao 100 000 mhkpoShbix KJieTOK. MeHBnme, neM 3th, h SojiBinne, 
neM yKa3aHHan ao3hpobkh mhkpo6ob, cxoahbim o6pa30M yMeHBinajiH nacTOTy 
noHBjieHHH Sjiokob h npn>KHBaeMOCTB mhkpo6ob b KHinenmiKe 6jiox, o neM mbi 
cyAHjrn no 3apa>KeHHOCTH b Kcmpe onBua. IIpoHHKHOBeHHe b Sjioxy ot 100 
AO 10 000 mhkpoShbix KJieTOK P. pestis He conpoBO>KAajiocB hx npn>KHBaHHeM, 
H SjIOXH OneHB CKOpO SbIJIH CB060AHBI OT HHX. Ilpn BBeAOHHH B Sjioxy BBIHie 
100 000 h Sojiee MHjumoHa mhkpo6hbix KJieTOK aojih 3apa>KeHHBix 6jiox 
SBUia b ABa pa3a h Sojiee, a hhcjio SjiOKHpoBamiBix b n htb pa3 MeHBine, neM 
b rpynne 6jiox co cpeAHHMH A03npoBKaMH. 3th pe3yjiBTaTBi CBHAeiejiBCTByioT 
06 OTcyTCTBHH OAH03HaHHOH 3aBHCHMOCTH Me>KAy o6pa30BaHHeM SjIOKa H 
KOJinnecTBOM norjiomeHHBix mhkpo6ob. Ecjih ocBo6o>KAeHHe 6jiox ot HeSojiB- 
Hioro HHCJia MHKpoSOB (ao 10 000 MHKpoSHBIX KJieTOK) JierKO o6t>HCHHTB B03- 
AencTBHeM SaKTepnpHAHoro $aKTopa, npHcyTCTByiomero b KHinenHHKe 6jiox, 
to ymeTeHne npopecca pa3MHonceHHH mhkpoShbix KJieTOK, KorAa hx nonaAaeT 

T a 6 ji h n, a 1 


EjioKoo6pa30BaHHe h 3apa>KeHH0CTb X . cheopis b 3aBHCHMOCTH ot KOJiH^ecTBa 
norjiomeHHbix mhkpoSob P. pestis 


KOJIHHeCTBO MHKpoCOB 

Kojrane- 
CTBO (5JIOX 

Hhcjio 3apa>KeHHhix 
Gjiox 

Hhcjio 6jioKHpoBamibix 

a6cojiiOT- 

Hoe 

OTHOCHTeJIb- 
Hoe k o6meMy 
HHCJiy 6 jiox 

aGcojnoT- 

HOe 

OTHOCHTeJIb- 
Hoe k oGmeMy 
HHCJiy 6 jiox 

Ot 100 ao 10000 

33 


0.0 


0.0 

Ot 10000 ao 50000 

9 

2 * 

0.22 * 

— 

0.0 

Ot 50000 ao 100000 

15 

7 

0.46 

3 

0.20 

Ot 100000 ao 200000 

18 

3 

0.167 

3 

0.167 

CBLime 200000 ao 1200000 

47 

\\ ** 

0.23 ** 

2 

0.04 


* Ecjih hckjiiohhtb oahh cjiynaii rn6ejin 6jioxh Ha TpeTtn cyTKH, to 0.11. 

** Ecjih hckjiiohhtb hhtb cjiynaeB rn6ejiH 6 jiox Ha nepBtie —nuTLie cyTKH nocjie 3apa>Ke- 
HHH, to 0.12. 
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6ojiee 100 000, Bepoimio, nponcxoAHjio H3-3a nepeHacejieHHOCTH KHHienHHKa 
h He6jiaronpHHTHLix ,h;jih MHKpo6a ycjiOBHH pocTa h nHTaHHH. 

Hajimne bo B3aHMooTHomeHHHx MHKpo6a nyMbi c opraHH3MOM 6 jiox 
onpeAejieHHoro onTHMajibHoro ypoBHH hhcjichhocth mhkpoShlix KJieTOK, 
npn kotopom co3AaiOTCH Han6ojiee 6jiaronpHHTHbie ycjiOBHH cymecTBOBaHHH 
napa3HTa, no-BH^HMOMy, hocht He tojibko nacTHbm xapaKTep, ho HMeeT 
6ojiee o6na;ee 3HaneHHe b cncTeMe napa3 HT—xo3hhh h b Apyrnx cjiynanx. Tan, 
HMeiOTCH ftaHHLie O CymeCTBOBaHHH OnTHMaJIbHLIX AJIH 3apa>KeHHH yCJIOBHH 
npn cpeAHeii hhcjichhocth jieinHMaHHH, HH(|)Hii;HpyiOH];Hx mockhtob (ot 100 
AO 500 opraHH3MOB b oahom mockhtg). npn bbgaohhh CBbirne 500 JieinHMaHHH 
npon;eHT nojio>KHTejibHbix ontiTOB 3apa>KeHHH mockhtob Hen3MeHHO naAaji 
(Ca$bHHOBa h AjienceeB, 1967). 

Harnn HaSjiioAeHHH 3a X . cheopis, nojiyHHBHiHMH onpeAejieHHbie A 03 bi 
MHKpo6oB, n03BOJIHJIH yCTaHOBHTb MHHHMajIBHBIH ypOBeHb, HeoSxOAHMBIH 
h AOCTaTOHHbiH ajih o6pa30BaHHH SjioKa npeA>KejiyAKa npn yKa3aHHbix ycjio- 
BHHX OnbITa. TaKHM MHHHMaJIbHbIM HHCJIOM OKa3aJIOCb 60 000 MHKpoSHbIX 
KJieTOK. MeHbHian, neM yKa3amiaH, A03a mhkpoSob He npHBOAHjia k 6jiokh- 
pOBaHHIO KHHieHHHKa. TaKaH A03a B eCTeCTBeHHbIX yCJIOBHHX MO>KeT 6bITb 
nojiyneHa 6jioxoh npn nHTaHHH Ha >khbothom, b 1 mm 3 kpobh KOToporo u;Hp- 
KyjinpyeT okojio 100 000 mhkpo6hbix KJieTOK. 

B Ta6ji. 2 AaeTCH xapaKTepncTHKa bocbmh 6jioKHpoBamiLix 6 jiox h Bcex 
ocTajibHbix 6 jiox. OKa3aBHiHxcH 3apa>KeHHbiMH BnjioTb ao KOHma onbiTa — 


T a 6 ji h n, a 2 

XapaKTepncTHKa GjiOKiipoBaHHbix X . cheopis 


B03- 

pacT 

B CyT- 

Kax 

nHTaHHe nepen 
3apa>KeHneM 

Ao3a b 
T bicaaax 
MHKpoG- 
HblX 
KJieTOK 

CpOK 06- 
pa30BaHHH 
GjiOKa 
(B HHHX) 

Hhcjio 
nHTaHHH 
ao o6pa- 
30BaHHH 
GjiOKa k 
HHCJ iy npe- 
ajio>KeHHH 

Pe3yjihTaTbi HCCJieaoBaHHH 

B MHKpoSHbIX KJieTKaX 

1/1000 

1/10000 

1/100000 

1/1000000 

1-8 

He 6mio 

60 

29 

4 : 15 

172 

59 

35 

11 

4—7 

npHcacwBaB- 

100 

14 

6 : 7 

MHOJKeCTBO 

80 

1 

— 


rnaaca, ho He 









nHBHiaa 








4—7 

To /KC 

100 

15 

6 : 7 

MHOJKeCTBO 

77 

57 

22 

5-8 

» 

150 

7 

4 : 8 

MHOJKeCTBO 

104 

16 

— 

1-6 

He 6mjio 

200 

31 

7 : 17 

4 

1 

— 

— 

5—8 

npHcacMBaB- 

200 

10 

4 : 6 

32 

6 

1 

— 


rnaaca, ho He 









nHBHiaa 








3-8 

nHBHiaa 

360 

6 

3 : 3 

MHoa^ecTBO 

111 

57 

2 

3-8 

» 

612 

22 

7 : 10 

27 

6 

1 



b Ta6ji. 3. M3 a^hhlix Ta6ji. 2 bhaho, hto cpoKH o6pa30BaHH h SjioKa 0Ka3a- 
jincb Han6ojiee npoAOJi>KHTejibHbiMH y tojioahhx, hh pa3y He npncacLiBaB- 
hihxch ao 3apa>Kaioin;ero KopMjieHHH Sjiox (29 h 3). HaHMeHbnraH cpoK o6pa- 
30BaHHH 6jioKa (6 Aneii) 6biJi y 6jioxh, nacTHHHo nHBHieii ao sapajKaiomero 
KopMjieHHH. HanSojibinee hhcjio >khbbix mhkpoSob 6hjio BtiAejieHo H3 6jio- 
KHpOBaHHbIX 6JIOX, nOJiyHHBHIHX Te epeAHHe A03bl MHKpo6oB, KOTOpbie 6bIJIH 
yKa3aHbi Bbirne. OcoSemio HHTepecHbiM HBjmeTCH $aKT BtiAejieHHH H3 6jiokh- 
poBaHHbix 6jiox paBHoro (2 cjiynan) h name MeHbinerO (3 cjiynaa) KOJinnecTBa 
mhkpoSob, He>Kejin hm 6hjio A&HO nepBOHanajibHO. Tojibko b Tpex cjiynanx 
AJiH SjioKa OKa3ajiocb Heo6xoAHMbiM pa3MHO>KeHHe mhkpoSob ao KOjranecTB, 
6ojibiHHx hcxoahoto. 3to yKa3biBaeT, c oahoh ctopohh, Ha y>Ke OTMenaB- 
rnyiocH HaMH paHee nepBOHanajibHyio peAyKAHio KOJinnecTBa mhkpo6ob, 
BCJieACTBHe SaKTepmjHAHoro $aKTopa KHineHHHKa 6jiox h, c Apyron — Ha to, 
HTO HBJieHHe 6jI0K006pa30BaHHH 3aBHCHT He TOJIBKO OT KOJIHHeCTBa pa3MHO>KaiO- 
IAHXCH MHKpoSHLIX KJieTOK, HO o6yCJIOBJIHBaeTCH H APyrHMH oSCTOHTeJIBCTBaMH, 
nOHBJIHIOIAHMHCH B pe3yjIBTaTe B3aHMOA6HCTBHH OpraHH3Ma 0JIOXH H MHKpo6- 
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T a 6 ji h u, a 3 

3apaH«eHH0CTb HeGjioKiipoBaHHbix X . cheopis k Komjy oiibiTa 
B 3aBHCHMOCTH OT HCXOflHOH fl03bl 


3apa>KaiomaH j*03a b mhk- 
PoOhbix KjieTKax 

Hhcjio oco 
6en, 3apa>KeH- 
HBIX K KOHIjy 

onbiTa 

Hhcjio HaxoflOK 6 jiox c MunpoSaMH npn noceBe 

C pa3JIHHHBIMH pa3BefieHHHMH 

1—10 

1/10 

1/100 

1/1000 

1/10000 

1/100000 

1/1000000 

15000 

1 


1 






50000 

2 

— 

— 

1 

— 

— 

1 

— 

60000 

2 

— 

— 

— 

— 

— 

2 

— 

70000 

1 

1 

— 

— 

— 

— 

— 

— 

200000—400000 

600000—1200000 

6 

3 

1 

3 

1 

1 

1 

2 

— 

— 


hhx KJieTOK P. pestis. HaM Ka>KeTcn, hto b bo3hhkhob6hhh 6 jioKa HeMajiyio 
pOJIb HrpaiOT OTMepinne MHKpo6HBie KJieTKH, CTpOMLI KOTOpBIX 3anOJIHHIOT 
npocBeT Menmy iu,eTHHKaMH h co3AaiOT KOJiJion^ono^oSHLie CKOiuiemm b no- 
jiocth npe/pKejiyAKa. IIocjieAHee Heo^HOKpaTHO OTMenaeTcn Ha oKpameHHLix 
cpe3ax npeA>KejiyAKOB 6jioKnpoBaHHLix 6 jiox. 

Pa3HLIH H MeHBIHHH HCXO^HOrO ypOBeHB HHCJia MHKpo6oB B 6jIOKHpOBaH- 
hlix 6jioxax yKa3BiBaeT Ha hx nocTeneHHoe HaKonjieHne nocjie nepBOHanajiBHOii 
pe3Koii rnSejin. 

IIojiHoe OTcyTCTBne mhkpo 6 ob y Bcex 33 6 jiox, 3apa>KeHHBix A03aMH ao 
10 000 MHKpoSHBIX KJieTOK (Ta6jl. 1 H 3) CBH^eTeJIBCTByeT 0 TOM, HTO B pe- 
3yjiBTaTe 6aKTepmi;HAHoro bo 3A6 hctbhh b 6jioxe Mo>KeT nornSHyTB He MeHee 
10 000 mhkpo 6 hbix KJieTOK. IIocJieAyiomee >Ke HaKonjieHne mhkpo 6 ob oco- 
6eHHO pe3yjiBTaTHBHO npn nepBOHanajiBHOM nonaAamra 50 000 — 100 000 
mhkpo 6 hbix KJieTOK. HeT coMHeHHH, hto b OT,n;ejiBHBix cjiynanx MoryT Ha6jno- 
AaTBcn OTKJiOHeHHH ot 3TOTO npaBHjia, TaK KaK nona^aioTCH OT^ejiBHBie HeBO- 
CnpHHMHHBBie nO OTHOineHHIO K MHKpoSy HyMBI OCo 6 h 6 jIOX. CBH^eTeJIBCTBO 
9TOMy — HajiHHne b Apyrnx Harnnx onLiTax cpe^n coTeH 6 jiox, nHBinnx 
Ha 60JIBHOM HyMHOM 2KHBOTHOM, e^HHHHHBIX BOBCe He 3apa3HBIHHXCH 6jIOX. 

HeJIB3H He yHHTBIBaTB, HTO pa3JIHHHBie B3aHMOOTHOineHHH MHKpoSoB 
c SjioxaMH MoryT onpeAejiHTBcn h $H3HOJiornHecKHM cocTOHHneM OT^ejiBHBix 
oco6eii HaceKOMBix. Pa3Hyio cpe^y ajih >kh3hh nyMHoro MHKpoSa MoryT 
npe^CTaBJiHTB He tojibko 6jioxh rojioAHBie hjih nHBinHe, ^ ho Aa>Ke Te >Ke 
rojio^HBie oco5h, ho y>Ke nBiTaBinnecH npncacBiBaTBCH (Ta6ji. 4). Ilpn- 
neM nocjie^HHH rpynna 0Ka3ajiacB Han6ojiee 3apa>KeHHOH h SjioKnpoBaH- 
hoh. HanpamHBaeTCH npeAnojicKKemie, hto npn npoKOJie xo6otkom ko>kh 
h npHcacBiBaHHH 6jioxh ^a>Ke 6e3 norJiomeHHH KpOBH HacTynaiOT $h3hojio- 
THBeCKHe H3MeHeHHH B KHHieHHHKe 6jIOXH, B03M02KH0, BBI^eJieHHe $epMeHTOB, 
hto co3AaeT b ijejiOM 6ojiee noAxoAamyio cpeAy oSnTami h mhkpo6hbix KJieTOK. 
HanpoTHB, HajiHHne CBe>Keii kpobh 3AopoBoro huibothoto b >KejiyAKe qacraHHO 
HanHTaBinHxcH ao 3apa>KeHHH 6jiox cnoco6cTByeT npoHBjiemiio $arou,HT03a 
mhkpoShbix KJieTOK, hto h oSbUCHHeT cpaBHHTejiBHO MeHBinyio 3apa>KeH- 
hoctb 6jiox b 3toh rpynne (Ta6ji. 4). 3to TeM Sojiee BepoHTHO, hto b HarneM 
onBiTe 6jiox 3apa>Kajra KyjiBTypofi P. pestis, BBipocmeii Ha arape npn 28°, 
Kor^a MHKpoSHBie kjictkh TepnioT pe3HCTeHTHOCTB k <J)arou;HT03y (Gavanough a. 

Randall, 1959). 

Cjie^yeT homhhtb, OAHaKo, hto noBTOpHBie KpoBococamm 3apa>KeH hbix 
6jiox 0Ka3BiBai0T b ochobhom CTHMyjmpyiomee AeficTBHe Ha pa3MHO>KeHne 
HyMHLIX MHKpoSOB, TaK KaK B03()6 h 0BJIHK)T nHTaTeJIBHBie BemeCTBa AJIH 

mhkpo6hbix KJieTOK (Blanc et Baltazard, 1943; Bn6nKOBa h CaxapoBa, 1956). 
O^HaKo u;ejiBie jieHKoijHTBi kpobh xo3HHHa MoryT npHHHMaTB ynacTHe h 
b $aron;HT03e mhkpo6ob, xoth 3to o6ctoht6jibctbo HMeeT no cpaBHe hhio 
c nepBLiM noAHHHeHHoe 3HaneHne, onpeAejmeMoe kopotkhm BpeMeHeM nepe- 
>KHBaHHH n;ejiBix KJieTOK b >KejiyAKe 6 jiox. 
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T a 6 ji h u; a 4 


3apaH^aeM0CTb h 6ji0K006pa30BaHHe y X cheopis b 3aBHciiMocTH ot hx 
4)H3HO^orHqecKoro coctohhhh (npn ycjiOBHH nojiynemiH ^ocTaTo^Horo 
o6pa30BaHiiH 6jiOKa KOJinnecTBa mhkpoGob : 60—612 tbic. miikpoOhwx kjigtok) 


XapaKTepncTHKa 6 jiox 
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MacTHHHO nanHTaBuiHecH 
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14.3 

2 
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22.2 


KoJiiraecTBO 6jiox, cyMeBinnx ocboSoahtbch ot mhkpoSob b TeneHHe CBoen 
2KH3HH, HBHO 3aBHCHT OT 3apa>KaiOH];eH AO 3 LI (TaSjI. 1). npO^JieHHe 7Ke cpoKa 
2KH3HH nOCJie OCBC>6o>KAeHHH 6jIOX OT MeHBIHHX R03 6oJiee 3HaHHTeJILHOe, 
He>KejiH ot HHTeHCHBHoro 3apa>KeHHH (Ta6ji. 5). 9to mo>kho o6t>hchhti> pa3- 
HHpeH b BejiHHHHe ym,ep6a, HaHeceHHoro opraHH3My 6jiox hhtohchbhlim 3a- 
pa>KeHHeM. E[apa3HTHpoBaHHe orpoMHoro nncjia mhkpoSob CBH3aHO c Hanon- 
jieHHeM b KHineHHHKe 6jiox npoAyKTOB MeTa6ojiH3Ma, a TaK>Ke 3K30- h 3haotok- 
chhob, OTpaBJiHK)m,Hx opraHH3M 6jioxh. CeiiHac Hejii>3H yKa3aTB Ha Te naTO- 
JIOrHHeCKHe H3MeHeHHH B KJieTKaX H TKaHHX, KOTOpLie npOHCXOJlHT B pe3yJILTaTe 
OTpaBJieHHH opraHOB 6jiox TOKcnnecKHMH BemecTBaMH, ho mo>kho c yBe- 
peHHOCTLIO OTMeTHTB $aKT yCKOpeHHOrO OTMHpaHHH 3apa>KeHHLIX HaceKOMLIX. 
B nepByio onepeAB CTpaAaiOT ajiHMeHTapHLie $yHKii;HH 6jioxh, hto BLipansaeTCH 
b nojiHOM rojio^aHHH SjiOKnpoBaHHLix oco6en h coKpain;eHHH nncjia nHTaHHH 
y 3apa>KeHHLix. IIocjieAHee HaSjno^ajiocL h b HacTOHmen pa6oTe: X. cheopis , 
3apa>KeHHLie 210 000—1 200 000 mhkpoShlix kjigtok P. pestis, nnjiH KpoBt 
b cpeAHeM 2.7 pa3a, 12 000—200 000 mhkpoShlix kjiotok — 3.5 pa3a nporaB 
7.7 nHTaHHH He3apa>KeHHLix 6jiox, xoth BceM SjioxaM 6lijih npe^ocTaBJieHLi 
O^HHaKOBLie yCJIOBHH nHTaHHH Ha TenJIOKpOBHOM X03HHHe (Ta6jl. 6). npo- 
AOJDKHTeJILHOCTB 2KH3HH 6jIOX, nOJiyHHBHIHX CpaBHHTeJIBHO HeSoJIBHiyK) A03y 

mhkpo6ob (120—10 000), ocoSeHHO Tex H3 hhx, KOTOpLie ao 3apa>neHHH yme 
6lijih nacTHHHO nHTaBHiHMHCH, noKa3LiBaeT He3HanHTejiBHoe coKpam;eHHe cpeA- 
Hero cpoKa ;kh3hh no cpaBHeHHio c TeM, hto H3BecTHO ajih He 3 apa>KaBHiHxcH 
6jiox b Apyrnx om>iTax, ho b cxoahlix ycjioBnnx coAep^KaHHH (45 Asen). 
IIo-BHAHMOMy, npn TaKoii A03e npoHBJiniOTCH caMLie nepBLie npn3HaKH yrae- 
TeHHH >KH3HeAeHTejii>HOCTH 6jiox, t. e. mli HaSjnoAaeM hhjkhhh nopor naTO- 
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CpeAHflfl npO^OJIH^HTeJIbHOCTb JKH3HH 3apa>KeHHbIX (He6jIOKJipOBaHHbIx) 

H 0CB060flHBIHHXCfl OT MHKpo60B X. Cheopis B 3aBHCHMOCTH OT HHTeHCHBHOCTH 
nepBHHHoro 3apa;KeHHH h <J)H3HOJioriiHecKoro coctohhiih HaceKOMbix 
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Cpe^Hee hhcjio HacwmeHiiii KpoBbio 6ejioii mbihih 
ot 3apa?KeHHfl ao m6ejiH X . cheopis 

(BKJIIOHaH 6jIOKIipOBaHHbIX) 
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reHHoro bo3A6hctbhh mhkpoSob Ha opraHH3M 6 jioxh. 3to npeAnojio>KeHHe 
MLI, eCTeCTBeHHO, BLICKa3BIBaeM OCTOpO>KHO H TOJIBKO A- 11 # AStHHOrO BHAa 
6 jioxh, inTaMMa MHKpoSa h ycjiOBHH onBiTa, npn kotopbix >khjih 6jioxh. 

BBIB03BI 

1. ^jih o6pa30BaHHH SjioKa npeA>KejiyAKa X. cheopis hgoSxoahmo 3apa- 
>KeHne 6 jioxh He MeHee neM 60 000 mhkpoShbix kjigtok BnpyjieHTHoro mTaMMa 
P. pestis N° 161. 

2. HanSojiee hhtghchbhbih npopecc pa3MHO>KeHHH b 6jioxe nyMHBix 
mhkpoSob h 6jioKoo6pa30BaHHH OTMenaeTCH npn nepBHHHOM nonaAaHHH 
b 6jioxy cpeAHHX a°3 mhkpoSob — 60 000 — 100 000 mhkpoShbix kjigtok. 
^ajiBHenmee yBejinneHne nncjia nepBHHHO nonaAaioiAHx mhkpoSob He tojibko 
coKpamaeT hhcjio SjioKnpoBaHHLix, ho h hhcjio 3apa>KeHHBix 6jiox. 

3. CjieAyeT npH3HaTB, hto pa3BHTne HanSojiee bbifoahbix OTHOineHHH 
c xo3hhhom C03AaeTCH npn CTporo onpeAejieHHOM cooTHomeHHH nncjia nep- 
BHHHO npOHHKaiOH];HX napa3HTOB. ConOCTaBJIHH pe3yJIBTaTBI HaiHHX OnBITOB 
c AaHHBiMH o Jiynmeii 3apa>KaeM0CTH mockhtob cpeAHHMH A03aMH jieifrnMaHHH, 
mo>kho npeAno jio>khtb, hto cymecTBOBaHne CTporo onpeAejieHHBix onTHMajit- 
hbix ajih napa3HTa cooTHomeHHH nncjia nepBHHHO npoHHKaioiAHx ocoSeii c hx 
nocjieAyiomHM ycneinHBiM pa3BHTneM b xo3HHHe HBjmeTCH o6m;eH 3aKOHOMep- 
HOCTBIO AJIB 060HX yKa3aHHBIX CHCTeM napa3HTa H X03HHHa. 

JlHTepaTypa 

AjieKceeB A. H., EnSaKOBa B. A. h XpycpeJieBCKaH H. M. 1967. 
MeTOAHKa HHAHBHAyajibHoro A03iipoBaHHoro 3apajKemiH 6 jiox MHKpo6aMH nyMH. 
Ilapa3HTOJi., 1 (2) : 176—179. 

BnfiHKOBa B. A., MepepBCKHx B. H. h a h k o b C. C. 1963. 
K 3nH300T0Ji0rn^ecK0H pojin 6 jiox 6ojilihhx necnaHOK. Goo6m,. 4. Xenopsylla skrja- 
bini Joff, 1928. MeA- napa3HTOJi. h napa3HTapH. 6ojie3HH, 5 : 622. 

EaSaKOBa B. A. h CaxapOBa B. B. 1956. 3apa>KaK>m;aH chocoShoctb 6jiox 
O ropsylla silantiewi h BJiHHHHe Ha Hee hobtophlix KpoBOCOcamra h TeMnepaTypu 
C0Aep>KaHHH. Tp. CpeAHe-A3HaTCKoro h.-hccji. npoTHBony mh. hhct., 2 : 41—48. 
Ejikhh K>. M. h EMejiBHHOBa JI. H. 1962. CpaBHHTejibHoe H3yneHHe aKTHB- 
hocth 6jiox Xenopsylla conformis h Ceratophyllus laeviceps nan nepeHOCHHKOB 
nyMH. Tp. A3. npoTHBony mh. CTamjHH. Bany, 3 : 64—69. 

Ca JbHHOBa B. M. n AjieKceeB A. H. 1967. Ohlitli no bochphhmhhbocth 
MOCKHTOB K pa3JIHHHHM HITaMMaM JieHTOMOHaA- IIapa3HTOJI., 1 (3) : 191 —199. 

OjieroHTOBa A. A. 1951. SKcnepHMeHTajibHoe H3yneHHe HH$eKH,HOHHoro HOTeH- 
Anajia HeKOTopux bhaob 6jiox, napa3HTnpyionj;HX Ha cycjiHKax h necnaHKax. 
Tp. hhct. «Mhkpo6», 1 : 192—205. 

HI b a pa E. A., K ji a c c 0 b c k h h JI. H. h H m; e h k 0 H. B. 1961. K H3yHemno 
pojin 6 jiox cypKOB b nepeAane h xpaHeHHH HH$eKn;HH. Tp. CpeAHe-A3HaTCKoro 
h.-hccji. npoTHBonyMH. hhct., 7 : 183—188. 


201 





Blanc G. etBaltazard M. 1943. Quelques remarques a propos du memoire 
de Girard. Bull. soc. path, exot., 36, 7—8 : 208—217. 

Cavanaugh D. C. a. Randall B. 1959. The role of multiplication of Pasteu- 
rella pestis in mononuclear phagocytes in the pathogenesis of flea-borne plague. 
I. Immunology, 83 (4) : 348. 

Douglas I. a. Wheeler C. 1943. Syl vatic plague studies. II. The fate of Paste- 
urella pestis in the flea. Journ. of Infect. Dis., 72 (1) : 19—30. 

E s k e y C. B. a. H a a s Y. H. 1940. Plague in the western part of the United 
States. U. S. Public Health Service, Public Health. Bull., 254 : 1—83. 

Kartman L., Prince F. M. a. Quan S. F. 1956. Studies on Pasteurella 
pestis in Fleas. III. Comparative plague-vector efficiency of Xenopsylla vexabilis 
hawaiiensis and Xenopsylla cheopis. Bull. World Health Organiz., 14 : 684—704. 


INFESTATION AND BLOCK-FOBMATION IN RELATION 
TO THE NUMBER OF MICROBES OF PLAGUE PENETRATED 

INTO FLEAS 

V. A. Bibikova and A. N. Alekseev 
SUMMARY 

The attempt was made to associate the frequency of blocking the intestine of fleas 
with the number of plague microbes penetrated into it. The method was used of individual 
dose feeding of fleas with definite concentration of plague microbes. Not less than 60 000 
plague microbes of the virulent strain must penetrate into the intestine of Xenpsoylla 
cheopis for the block to be formed. Mostly often the block develops at the infestation of 
a flea with average doses ranging from 60 000 to 100 000 microbes. 



